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or as the network of interactions 
among genes that constrain the 
phenotype at an optimum, hiding 
the underlying genetic variation from 
natural selection. Cryptic genetic 
variation can also be uncovered 
without de-canalization: Any change 
that shifts the phenotype mean can 
potentially change the architecture 
of the trait. 
Why haven’t I heard more about 
cryptic genetic variation if it so 
prevalent and important? This 
may be a matter of the politics and 
psychology of science. It is hard 
enough to study regular quantitative 
traits, and the study of cryptic 
genetic variation requires novel 
experimental prowess. Also, most of 
evolutionary and quantitative genetic
theory assumes additive gene 
effects, and cryptic genetic variation 
directly challenges this paradigm.
Then why study cryptic genetic 
variation now? Because it is 
one of the keys to unlocking the 
secrets of human disease, animal 
and plant breeding and biological 
evolution. New genomic strategies 
are revolutionizing genetic mapping, 
making it possible to identify major 
effect loci influencing cryptic 
genetic variation. In the face of 
unprecedented environmental 
change, how can we ignore such a 
relatively unexplored scientific niche,
with so much to learn?
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forerunner of the Alpine lederhosen. 
His shoes were made from bear and 
deer leather and filled with grass for 
insulation. In his equipment, parts from 
more than a dozen different plants 
have been used — compare that to our 
modern day monoculture of cotton and 
plastic. The contents of his stomach 
revealed that he had eaten a primitive 
type of cultivated wheat, quite possibly 
baked into bread, and game meat as 
well as a dried sloes. He also carried a 
type of mushroom that is believed to 
have antibacterial properties and his 
body was covered in tattoos, some 
of which are on joints affected by 
arthritis, suggesting they too may have 
served medical purposes. 
Hey, let’s settle the important 
issues first – was he Austrian or 
Italian? Ötzi was found in the border 
region between Austria and Italy’s 
northernmost province, the German-
speaking Alto Adige or South Tyrol. 
The site is on Italian territory and 
isotope analyses indicate he spent 
all his life in a region south of the 
find site; thus by all means Italian. 
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Who? Ötzi, also known as the ice 
mummy, Frozen Fritz — or less 
catchily — the Hauslabjoch Man 
or Similaun Man, is the naturally 
mummified corpse of a man from 
the late Neolithic that was found at 
3,200 m altitude near the Hauslabjoch 
mountain in the Ötztal Alps, between 
Austria and Italy. The body lay in 
a rock hollow so that when the 
glacier froze, it went over it instead 
of crunching it. Thus, Ötzi and the 
things he had with him (Figure 1) 
were extraordinarily well preserved, 
allowing unique insights into late 
Neolithic life.
Like what? His clothing, for instance, 
was quite sophisticated: a cloak of 
woven grass over a striped leather 
jacket, a bearskin cap and goatskin 
leggings, similar to those of native 
Americans — quite possibly the 
Figure 1. The iceman’s memorabilia.
Clockwise from top left: The site where Ötzi was found, near Hauslabjoch mountain in the Ötz-
tal Alps; his flinstone knife and sheath; the copper blade of the axe he carried and two of his 
arrows, with an arrowhead very similar to the one he was killed with. (All photographs EURAC-
South Tyrol Museum of Archeology, Marco Samadelli.).
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Segmentation in 
animals
Seth S. Blair
Segmentation is the serial repetition 
of similar organs, tissues, cell types 
or body cavities along the anterior-
posterior (A-P) axis of bilaterally 
symmetric animals (bilaterians). You, 
like other vertebrates, are segmented — 
consider the skeleton, musculature 
and nervous system of your trunk. 
Segmentation has provided a 
fascinating puzzle for developmental 
biologists and mathematical modelers 
interested in complex patterns of 
differentiation. And to those interested 
in the evolution of different animal body 
plans, segmentation has provided 
another important character to discuss. 
How often has segmentation been 
invented, how often lost, how easily 
can it be altered (and why), and what 
does this mean for the history and 
mechanisms of animal evolution? 
We have a deep understanding of 
the molecular bases of segmentation 
for just a few model species: the 
insect Drosophila melanogaster 
(in the phylum Arthropoda, along 
with crustaceans, chelicerates and 
myriapods), and various vertebrates 
(mostly zebrafish, amphibians, chicks 
and mice, all members of the phylum 
Chordata). It is striking just how 
different Drosophila and vertebrate 
segmentation appear.
In Drosophila, the entire length of the 
embryo is simultaneously subdivided 
into segments, in large part at an 
early stage in which nuclei are not 
separated by cell membranes (the 
syncytial blastoderm). The syncytium 
is critical because the early steps of 
segmentation rely upon the movement 
of transcription factors through the 
cytoplasm (Figure 1A). Gradients of 
anterior and posterior transcription 
factors roughly subdivide the A-P axis 
into ‘gap’ domains. Gap transcription 
factors overlap to define smaller pair-
rule domains. Pair-rule transcription 
factors, such as Hairy, are expressed 
in alternating ‘parasegments’, which 
have boundaries in the middle of 
each prospective segment. By the 
time cell membranes are formed, 
parasegments are already defined, and 
PrimerConsequently, the mummy is now housed in a special museum in South 
Tyrol’s capital Bolzano.
Err, is there any genetic evidence 
to back this up? Well, you know 
that there is no such thing as Italian 
genes, don’t you? Ötzi’s complete 
mitochondrial genome, which is 
published in this issue of Current 
Biology, indicates that he belongs 
to the so-called haplogroup K that 
is common in Western Europe, in 
particular around the Alps. However, 
within this subtype, his mitochondrial 
genome contains two mutations that 
make it unique when compared to 
Europeans living today.
So, when exactly did he live? Ötzi 
is estimated to have lived to his 
mid- forties, around 5,300 years ago, 
which makes him the oldest natural 
mummy in Europe and only a little 
younger than some of the oldest 
embalmed mummies. The period 
he lived in at the transition between 
the Stone Age and the Bronze Age 
is sometimes called the Copper Age 
and refers to the occasional use of 
copper tools alongside stone tools. 
A man of his day, Ötzi was found to 
have carried with him arrowheads 
and a knife made of flintstone as well 
as a copper axe, the latter of which 
is taken as a sign of a higher social 
status. Interestingly, the stone and 
the metal come from the south and 
the north of the Alps, respectively, 
indicating long distance trade of 
goods at that time.
What about his ‘second life’? 
Ötzi, the mummy, was discovered 
by two German hikers in 1991 and it 
soon was realised that it was not, as 
initially presumed, yet another dead 
mountaineer the melting glacier had 
spit out, but instead an archaeological 
sensation that has allowed an 
unprecedented look into everyday life 
five millennia ago. But more than that, 
Ötzi soon became an item of popular 
culture — perhaps because of the 
great deal of quite plastic detail that 
could be inferred about his private life 
from the find, but certainly, because of 
the mystery of his death.
Tell me more! Well, initially it was 
thought that he was a hunter or a 
shepherd that was caught by bad 
weather. He may have been frail, as 
he was infested by worms and his fingernails revealed repeated bouts 
of disease. Later, his hair was found 
to contain toxic levels of arsenic he 
might have absorbed during copper 
smelting. But then, the real murder 
mystery unfolded...
Oh, come on! About ten years after 
his discovery, after all the high-end 
analyses and X-rays, an arrowhead 
was found stuck under his left 
shoulder blade, while the shaft 
must have been pulled out by the 
perpetrator(s). This arrowhead pierced 
the subclavial artery, causing fatal 
blood loss. In addition, he suffered a 
severe blow to the head.
The poor guy! Not quite. His gear 
contained traces of blood from at 
least four different people, including 
traces of two different people on one 
of his arrowheads— people he must 
have killed or severely wounded. So, 
Ötzi’s history sheds a rather sobering 
light on his and maybe the human 
condition in general.
Getting philosophical now, I see, 
but is this where the curse of Ötzi 
comes in? Did we really have to go 
there? This is a serious journal, after 
all! Well, in the 17 years since the 
find, seven people have died who 
were more or less directly involved 
in finding, recovering and analysing 
Ötzi. Given that several hundred 
people may have been involved, I’ll 
let you do the maths. Perhaps the 
most prominent victims were Konrad 
Spindler, who was initially the lead 
pathologist, and Helmut Simon, who 
together with his wife found the 
mummy. Simon died almost exactly 13 
years after the find during a hike in the 
Alps. He fell into a canyon after having 
been caught in a blizzard. We best 
leave it here...
Where can I find out more?
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